achieve progress in order to reduce the increase in 
temperature that occurs with the operation of mixing in 
known machines. 

SUMMARY . OF THE INVENTION 

With a view to achieving said purpose, the subject of 
the present invention is a kneading machine, comprising: 

- a substantially cylindrical rotating tank; and 

- a pair of kneading implements turning within the 
tank, with concordant directions of rotation, about two 
axes substantially parallel to the axis of the tank and 
set at a distance from the axis of the tank, so as to 
describe two theoretical cylinders that are substantially 
tangential both with respect to one another and with 
respect to the circumferential wall of the tank, 

characterized in that: 

- each kneading implement comprises at least one arm; 

- each arm extends on the periphery and from one end 
to the other of the theoretical cylinder, which has an 
axis coincident with the respective axis of rotation of 
said arm, in such a way that said arm describes an 
orbital movement about the respective axis of rotation; 

- each arm, for a substantial part of its length, is 
inclined with respect to a straight line generatrix of 
said theoretical cylinder parallel to said axis of 
rotation of the arm; 

- the opposite ends of the two arms are staggered with 
respect to one another, viewed in the direction of the 
axis of rotation, by an angle smaller than a 180° about 
said axis of rotation; 

the orbital movements of said arms about the 
respective axes of rotation are synchronized with respect 
to one another, in such a way that they pass 
simultaneously in the area of tangency of the respective 
theoretical cylinders, crossing one another in opposite 
directions of movement as a result of the concordant 



rotation of the two implements. 

The tests conducted by the present applicant with a 
kneading machine having the aforesaid characteristics 
have shown that it is able to produce a mix of excellent 
quality, thanks to the shearing action to which the mix 
is subjected whenever the two arms of the kneading 
implements pass in the area of tangency of the respective 
theoretical cylinders crossing one another in opposite 
directions of movement. 

In a preferred embodiment, the aforesaid arms are 
inclined in a concordant way with respect to the 
generatrices of their theoretical cylinders so that when 
they intersect in the aforesaid area of, tangency they are 
arranged so that they cross one another so as to give 
rise to a scissors- like shearing action. There is not in 
any case excluded an embodiment in which the two arms of 
the kneading implements will be inclined in an opposite 
way with respect to the generatrices of their theoretical 
cylinders . 

In the case of the preferred embodiment, in which the 
two arms are inclined in a concordant way, preferably 
each arm is set according to a portion of helix extending 
on the periphery of its theoretical cylinder, and from 
one end to the other of said cylinder according to an 
angle smaller than 180°, viewed in the direction of the 
axis of rotation. 

Once again preferably in the case of the aforesaid 
preferred embodiment, the two aforesaid theoretical 
cylinders have diameters and heights that are 
substantially equal, the two portions of helix defining 
on said arms are substantially equal, and the speed of 
rotation of the arms are also substantially equal, so 
that the area of tangency of the two arms shifts 
progressively during their intersection in a direction 
parallel to the axes of the two theoretical cylinders and 



from one end to the other of said cylinders. 

Once again with reference to a further preferred 
characteristic of the invention, no other members are 
provided inside the tank other than the two kneading 
implements. This constitutes a further difference with 
respect to the solution forming the subject of the 
European patent EP 0 354 190 Bl in the name of the 
present applicant, where inside the tank there is also 
provided a contrast member co-operating with the kneading 
implements. Preferably, the theoretical cylinders of the 
two kneading implements each have a diameter that is 
sufficiently high so that each of said cylinders, viewed 
in the direction of its axis, is not contained in just 
one quadrant of the tank. Once again in the case of the 
preferred embodiment, the plane of tangency of the two 
theoretical cylinders is also a diametral plane of the 
tank. 

Again with reference to a preferred example of 
embodiment of the invention, a kneading machine having 
all the aforesaid characteristics has proved particularly 
efficient, in which the angle in plan view described by 
each helical arm is comprised between 20° and 100° and is 
preferably- equal to approximately 45°, whilst the angle 
of inclination of each helical arm is preferably 
comprised between 15° and 40° and in particular is 
substantially equal to 20°. 

Again a further important characteristic of the 
invention lies in the fact that the cross section of each 
of said arms defines an edge which is substantially 
shearing along the cylindrical surface of the respective 
theoretical cylinder. Said cross section may, for 
example, be in the form of a square, or rhomboid, with 
the two cutting edges of the two arms set opposite to one 
another . 

BRIEF DESCRIPTION OF THE DRAWINGS 



Further characteristics and advantages will emerge 
from the ensuing description with reference to the 
annexed drawings, which are provided purely by way of 
non-limiting example and in which: 

- Figure 1 is an elevation in cross-sectional view of 
a preferred embodiment of the kneading machine according 
to the invention; 

- Figure 2 is a partially cross-sectional plan view of 
the machine of Figure 1; 

- Figure 3 is a further schematic elevation, in the 
direction of the arrow III of Figure 1, partially 
sectioned; 

- Figure 4 is a view corresponding to that of Figure 1 
which illustrates the machine in a different operating 
condition; 

- Figure 5 illustrates at an enlarged scale the two 
arms of the. kneading implements of the machine according 
to the invention and the theoretical cylinders described 
by them in their orbital movement about the respective 
axes of rotation; 

- Figure 6 is a schematic plan view of the two arms of 
Figure 5 ; 

- Figure 7 is a cross-sectional view at an enlarged 
scale of a detail of Figure 6; 

- Figures 8 and 9 illustrate two variants of Figure 7; 

and 

- Figure 10 is a front elevation of the two kneading 
implements according to a further variant . 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to Figures 1 to 4, the reference number 
1 indicates as a whole a kneading machine for alimentary 
mixes, particularly flour-based mixes for bakery 
products . 

The machine 1 comprises, in a way in itself known 
(see, for example, the previous European patent in the 



name of the present applicant EP 0 354 190 Bl) , a fixed 
structure 2, to which there may be coupled a carriage 3, 
provided with wheels 4 and a handle 5, with the aid of a 
hydraulic-blocking system (also of a known type and not 
illustrated) . The carriage 3 supports in a rotary way, 
i.e., turning about a vertical axis 6, a cylindrical tank 
7 having a circular shape. The fixed structure 2 
constitutes a casing containing a motor-reducer assembly 
8, which is designed to set the tank 7 in rotation about 
its axis 6 by means of at least one wheel 9 that draws 
the tank 7 by friction, the said wheel 9 being in contact 
with the outer surface of a base portion 10 of the tank 
7. Once again in a way in itself known, the machine 
comprises a head structure 11, which is articulated to 
the fixed structure 1 by a hinge 12 . The head structure 
10 projects in cantilever fashion above the tank 4, which 
is designed to receive the mix and supports two kneading 
implements 13 in such a way that the latter turn about 
two axes 14 that are parallel with. respect to one another 
and parallel moreover to the axis 6 of the rotating tank. 
The conformation and the disposition of the two kneading 
implements constitute the heart of the present invention 
and will be described in detail in the what follows. Once 
again in a way in itself known, the two kneading 
implements 13 can be driven in rotation by an electric 
motor 14 with a belt transmission 15, which includes a 
pulley 16 mounted on the shaft of the electric motor 14, 
a pulley 17 mounted in a rotating way in the structure of 
the head 11 and connected in rotation to the pulley 16 by 
a belt 18 (see Figure 2) and a gearcase 19 (see Figure 
3), which connects in rotation the two shafts or spindles 
20 that carry the kneading implements 13 (see Figure 3). 

Once again in a way in itself known, a hydraulic 
cylinder 21 is provided (Figure 1) , which is controlled 
by a hydraulic power unit 22 driven by an electric motor 



23, for raising the head structure 11 from the operating 
position illustrated by a solid line in Figure 1, where 
the two kneading implements 13 carried by the head 11 are 
set inside the tank 7, to a position rotated upwards 
about the hinge 12 (indicated by a dashed line in Figure 
1, as well as illustrated in a complete way in Figure 4), 
where the kneading implements 13 are set completely above 
the tank 7 so as to enable ' approach of the carriage 3, 
with the tank 7 set above it to the structure of the 
machine, prior to a kneading operation, as well as 
recession therefrom of the carriage 3 with the tank 7 
carried by it at the end of a kneading operation. Of 
course, the invention is applicable also to machines with 
tanks not carried by a carriage, but instead integrated 
in the machine. 

Again with reference to the belt transmission 15 that 
is used for setting in rotation the two kneading 
implements 13, the example provided illustrates a case in 
which said transmission is shaped and set in such a way 
as to set in rotation the two kneading implements 13 at 
the same speed, the theoretical cylinders of rotation of 
said implements also being of the same size, as will be 
illustrated in detail in what follows. 

There is nothing, however, to exclude recourse to 
kneading implements with theoretical cylinders of 
rotation that have, for example, different diameters, in 
which case the transmission of the machine must be 
designed for rendering the speed of rotation of the two 
implements different from one another in order to 
preserve the advantages of the invention that will be 
illustrated in what follows. Furthermore, the 
transmission described hereinafter is also designed to 
obtain a speed of rotation of the kneading implements 
that is considered desirable, as a function of the speed 
of rotation that is imparted on the tank 7. 
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When it is desired to carry out a kneading operation, 
it is necessary to block the carriage 3 carrying the tank 
7 (which is filled with the ingredients to be kneaded) on 
the supporting structure 2, said operation being 
performed with the head 11 in its raised position. Once 
the carriage 3 is coupled, the head ll is lowered so as 
to cause the two kneading implements 13 to penetrate 
inside the tank 7. It is thus possible to set under way 
the kneading operation, starting up rotation of the two 
kneading implements 13 and at the same time rotation of 
the tank 7 . 

With reference once again to Figures 1 and 3, as well 
as to Figures 5 and 6, the machine according to the 
invention differs from the prior art above all on account 
of the conformation and disposition of the two kneading 
implements. With reference in particular to Figure 5, the 
two implements 13 comprise two arms 13a that extend 
downwards, each starting from a peripheral area of two 
circular plates 13b carried by the two spindles 20. The 
two arms 13 extend substantially for the entire height of 
the tank 7 in such a way that their free ends, in the 
operating condition of the machine illustrated in Figure 
1, are close to the bottom wall of the tank. 

Each arm 13a extends on the periphery, and from one 
end to the other, of a theoretical cylinder XIII having 
an axis coincident with the respective axis 14 of 
rotation of the kneading implement. As a result, each of 
the two arms 13a describes an orbital movement about 'the 
respective axis of rotation 14. As may be seen clearly in 
Figure 5, each arm 13a is inclined, at least for a part 
of its length (in the example illustrated for its entire 
length) with respect to a straight line generatrix of its 
theoretical cylinder XIII, parallel to the axis of 
rotation 14. Theoretically, the arm 13a could be set 
according to a rectilinear direction inclined with 



respect to the generatrix. 

In the example illustrated, however, each arm 13a has 
a helical configuration, corresponding to a helix of a 
pitch considerably greater than the height of the 
theoretical cylinder XIII, in such a way that the two 
opposite ends of each arm 13a are staggered with respect 
to one another, viewed in the direction of the axis of 
rotation (see Figure 6) by an angle A, which, in the 
example illustrated, is approximately 30°. Of course, 
such a value is indicated here purely by way of example 
since it is in general sufficient for the purposes of 
achieving the advantages of the invention for said angle 
to be lower than 180°. It is in any case preferable for 
said angle to be between 20° and 100° and even more 
preferably for it to be between 20° and 45° . 
Correspondingly, the angle of inclination of the helix 
defined by each arm 13a is preferably comprised between 
5° and 40° and is preferably in the region of 20°. The 
conformation described above of the helix defined by each 
arm 13a is important in so far as it represents an 
essential difference with respect to conventional 
kneading machines with spiral kneading implements. In the 
case of said known machines, the implements have a 
helical conformation with a pitch that is considerably 
smaller than the axial dimension of the respective 
theoretical cylinder, so that the two opposite ends of 
each implement are staggered with respect to one another, 
viewed in the direction of the axis of rotation, by an 
angle considerably greater than 180°. In the case of the 
present invention, it is, instead, important that the 
aforesaid angle should fall within the limits that have 
be en defined above in order to obtain the advantages 
proposed. In fact, thanks to the conformation described 
above, each arm 13a of each kneading implement passes in 
the area of reciprocal tangency of the two theoretical 



cylinders XIII only once in each revolution of the 
implement, which is found experimentally to constitute an 
important condition for the purposes of obtaining a mix 
of the desired quality. 

As may clearly be seen in Figure 6, the two 
theoretical cylinders XIII are substantially tangential 
to one another on a diametral plane B of the tank 7 and 
are moreover each internally tangential to the 
cylindrical wall of the tank 7. Furthermore, unlike, for 
example, what is illustrated in the European patent 
EP 0 354 190 Bl in the name of the present applicant, 
each of the two cylinders has, according to a preferred 
embodiment, a diameter that is sufficiently large to 
cause the circular section of each cylinder to extend 
beyond the limits of the respective quadrant Q of the 
tank 7, where by "quadrant" is meant each of the four 
areas of the tank 7 that are delimited by the 
intersection of the diametral plane B with respect to the 
diametral plane C that is orthogonal to it. As may be 
clearly seen in Figure 6, the cylinder XIII contained in 
the quadrant Ql also projects into the quadrant Q4 , and 
the theoretical cylinder XIII contained in the quadrant 
Q2 also projects into the quadrant Q3 . As a further 
consequence of the said arrangement, the space inside the 
tank 7 is occupied only by the two kneading implements, 
without there being envisaged further members, such as 
for example a contrast member of the kneading implements, 
as is instead envisaged, for example, in the prior patent 
in the name of the present applicant that has been cited 
above . 

As clearly illustrated by the arrows indicated in 
Figure 6, the two kneading implements 13 are made to 
rotate in a concordant way (in the example illustrated, 
both in the counterclockwise direction viewed from above) 
and also in concordance with the direction of rotation of 



the tank 7 (which in the example illustrated is also 
counterclockwise, once again as viewed from above) . 

Furthermore, an important characteristic of the 
invention lies in the fact that the orbital movements of 
the two arms 13a about the axes 14 are synchronized with 
respect to one another in such a way that the two arms 
13a pass simultaneously within the area of tangency of 
the respective theoretical cylinders XIII, intersecting 
one another in opposite directions of movement on account 
of the concordant rotation of the two implements. The 
said intersection in opposite directions of movement 
determines the fact that the portion of mix that is at 
the area of tangency is subjected to a sort of cutting 
action in the area of tangency between the two arms. Of 
course, as a consequence of the inclined conformation 
(rectilinear or helical) of the two arms, the area of 
contact between the two arms (see Figure 5) shifts 
progressively during intersection of the two arms in a 
direction parallel to the axes 14 of the two theoretical 
cylinders XIII, from one end to the other of the two 
cylinders. For example, in the condition illustrated in 
Figure 5, the area of contact is at the top end of the 
two cylinders. As the rotation proceeds, said area of 
contact shifts progressively along the generatrix of 
tangency, until it a reaches the opposite end. 

As may likewise clearly be seen from Figure 5, the two 
arms, are inclined in a concordant way with respect to 
the generatrices of their theoretical cylinders, in such 
a way that at their intersection in the aforesaid area of 
tangency they are arranged so that they cross one 
another, according to a scissors-like configuration, so 
as to enhance the aforesaid shearing effect that has been 
described above. However, nor is the case excluded in 
which the two arms are inclined in a discordant way (with 
reference to their direction of "screwing" on the 
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respective theoretical cylinder) so that in the area of 
tangency they have inclinations that are parallel to one 
another. Furthermore, nor is it excluded that each arm 
may present a broken configuration, with portions of 
different inclination . 

As already indicated above, the tests conducted by the 
present applicant have shown that the use of kneading 
implements that are shaped, arranged and controlled in 
the way described above enables a considerable 
improvement of the machine to be obtained from the point 
of view of the quality of the mix as compared, for 
example, to the case of the machine known from the prior 
patent that has been cited above. It is presumed that the 
said result will be due principally to the shearing 
effect that has been described above, which is brought 
about in the mix at each revolution of the kneading 
implements when the two inclined arms cross one another. 
At the same time, the fact that each of the two arms 
should be set at least approximately according to a helix 
with the ends staggered with respect to one another by an 
angle smaller than 180° involves an operation that is 
altogether different from the one that occurs in machines 
with implements shaped like a helical spiral, in which 
each implement has its end staggered with respect to the 
other by an angle greater than 180° and in general close 
to 360°. In said known condition, in fact, the contact in 
the area of tangency does not occur just once at each 
revolution of the implement and, furthermore, the action 
of thrust in an axial direction, to which the mix is 
subjected by the implements with helical spiral and which 
leads the mix being pressed against the bottom of the 
tank, is enhanced. 

In addition to the fact that the quality of the mix is 
excellent, the machine according to the invention 
presents also the advantage of only requiring the use of 



kneading implements having an extremely simple structure 
and low cost of fabrication. At the same time, the 
duration of the kneading cycle is altogether comparable 
to that of traditional machines, and in particular of the 
machine illustrated in the prior patent that has been 
cited above. 

For the purpose of enhancing the shearing effect 
described above, it is preferable if the two arms 13a 
present cutting edges set opposite to one another in the 
area of tangency. For this reason, the two implements can 
have a substantially square cross section, as may be seen 
in Figure 6 and at an enlarged scale in Figure 7, or even 
a trapezial or rhomboidal cross section, as illustrated 
in Figures 8 and 9 . 

Figure 10 illustrates a further elevation of the two 
kneading implements. Of course, it is possible also to 
envisage that the cross section of each arm thins out in 
the direction of its free end. 

Finally, it is in theory possible to envisage a 
further variant, in which the machine is provided with a 
single kneading implement of the type described above, 
which co-operates with a fixed contrast member, which 
projects downwards from the head of the machine within 
the rotating tank. Said contrast member could be 
represented by a fixed arm set at the area of tangency 
between the theoretical cylinder of the single kneading 
implement and the diametral plane B of the tank (Figure 
6) . In this case, the shearing effect would be obtained 
as a result of the action of a single arm rotating in co- 
operation with a fixed contrast member. 

Of course, without prejudice to the principle of the 
invention, the details of construction and the 
embodiments may vary widely with respect to what has been 
described and illustrated herein purely by way of 
example, without thereby departing from the scope of the 
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present invention . 

For example, it is possible to envisage more than two 
kneading implements co-operating with one another. In 
this case, it is also possible to envisage that the tank 
5 does not turning, in so far as the feed and change of the 
paste inside the tank are obtained by the action of the 
said kneading implements. 



